Null cell adenoma is composed of adenohypophyseal cells that show no evidence of any specific cell type differentiation by immunohistochemistry or transcription factors like pituitary-specific positive transcription factor 1 and steroidogenic factor 1. Though rare, pituitary ependymoma and germinoma are also known to occur at sellar region and in such instances, it is challenging to differentiate them from a pituitary null cell adenoma featuring papillary architecture and perivascular pseudo-rosettes. We describe a case of an elderly diabetic lady presenting with headache and blurring of vision for past 3 months due to a sellar tumour. The histology was diagnostically challenging with notable presence of numerous perivascular pseudo-rosettes and negative immunoreactivity for all pituitary hormones. The differential diagnosis and importance of ancillary techniques is discussed.
Introduction
The recent WHO classification of endocrine organs has abandoned the concept of 'hormone-producing adenoma' and adopted a pituitary adenohypophyseal cell lineage designation of adenomas with subsequent categorization of histological variants according to the hormone content and specific histological and immunohistochemical features. Consequently, this new classification emphasizes immunohistochemistry as the main ancillary tool for diagnosis, and reliance on ultrastructural analysis in very rare, unusual instances [1] .
Null cell adenoma is an adenoma composed of adenohypophyseal cells that show no evidence of cell type specific differentiation by immunohistochemistry and transcription factors like pituitary-specific positive transcription factor 1 and steroidogenic factor 1 [2, 3] . Rarely pituitary ependymoma and germinoma occur in the sellar region and closely mimic pituitary null cell adenoma predominantly featuring papillary architecture with perivascular pseudorosette [4, 5] . The case underscores the importance of histomorphology and electron microscopy (EM) in solving challenging cases of sellar tumours, especially when immunohistochemistry is of limited help.
Case Summary
A 60-year-old lady, who had a known case of type 2 diabetes, presented with complaints of headache and blurring of vision of 3 months duration. On examination, her visual acuity was-right 6/60 and left 6/24 with bilateral superior temporal field loss. All of the hormones (T3, T4, TSH and cortisol) levels were normal. Contrast enhancing magnetic resonance imaging (CE-MRI) showed a sellar tumour (2.7 × 2.1 × 2.5 cm) extending into sphenoid sinus ( Fig. 1a-f ). With pre-operative diagnosis of pituitary macroadenoma, trans-sphenoidal sinus surgery gross total resection of tumor was performed.
Microscopy revealed a cellular tumour, with tumour cells predominantly arranged around the vessels forming prominent perivascular pseudo-rosettes and papillae. The tumour cells were relatively monomorphic with round to oval nuclei, stippled chromatin and moderate eosinophilic cytoplasm ( Fig. 2a-c ). Fragments composed of normal pituitary were also evident. No significant atypia, mitosis or necrosis was seen. On immunohistochemistry, the cells showed focal positivity for synaptophysin but were negative for GFAP, Pan-cytokeratin (Pan CK), GH, PRL, TSH, ACTH, FSH and LH (Fig. 2d, e ). Immunopositivity within the normal pituitary gland served as positive internal control. Epithelial membrane antigen (EMA) was negative; no dot-like positivity, characteristic of ependymoma was noted. Ki67 index was < 3%. Absence of strong p53 nuclear staining and Ki67 index < 3% excluded the possibility of atypical adenoma. EM performed on formalin-fixed paraffin embedded tissue block demonstrated presence of sparse and small neurosecretory granules measuring up to 200 nm as described in null cell adenoma (Fig. 2f) [1] . Based on the characteristic histology, immunohistochemistry and EM features, a diagnosis of null cell adenoma was given. Her symptoms dramatically improved, postoperatively.
Discussion
Null cell adenomas are mostly macroadenoma with suprasellar extension and patients usually present with visual disturbances and headache [1] . Histologically, presence of perivascular pseudo-rosettes is consistent and distinctive feature of gonadotroph adenomas and null cell adenomas [6] . It is important to differentiate null cell adenoma from other rare sellar mass with similar histology, such as pituitary ependymoma, germinoma and metastatic carcinoma. Pituitary ependymoma is rare with very few cases reported in the literature [6] . GFAP and dot-like EMA immunopositivity favour a pituitary ependymoma. Apart from characteristic positivity for OCT3/4, CD117, the tumour cells demonstrate typical features similar to testicular seminomas or ovarian dysgerminomas. Negativity for Pan CK rules out metastatic carcinoma with papillary architecture. In conclusion, the case emphasizes the peculiar histology of hormone immunonegative, pituitary null cell adenoma with presence of perivascular pseudo-rosettes and the underscores the need for EM in clinching the correct diagnosis which is of prognostic relevance. 
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